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"3 ' (57)Abstract: 

PURPOSE: To provide a method and a unit for resynchronizing the drive signal 
for a motor driver with the rotor of a DC polyphase motor. 
CONSTITUTION: A motor driver 10 having a circuit for resynchronizing the rotor 
of a DC polyphase motor comprising a rotor and a Y-connected stator coil 
includes a circuit for determining the actual instantaneous positron of the rotor, 
and a circuit for determining a desired rotor position before executing a desired 
commutation sequence. The motor driver 10 also includes a circuit for disabling 
the drive signal of a drive coil in response to an output enable signal, an 
overtemperature indication signal or a specified resynchronization signal, e.g. an 
arbitrary signal indicative of the abnormal operating conditions of a motor or a 
driver circuit, and starting a routine for resynchronizing the rotor position with a 
desired commutation sequence before applying a drive signal again to the coil. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In a polyphase DC motor actuation circuit with two or more drive coils 
and movable Rota The circuit which determines the actual momentary location of 
said Rota is prepared, and the circuit which determines the desired Rota location 
before performing a desired commutation sequence is prepared. The circuit 
which performs the commutation sequence of said request when detecting that 
said Rota actually has the circuit which determines the actual momentary 
location of said Rota in the Rota location of the request is prepared. Answer a 
predetermined resynchronization signal, forbid the driving signal to said drive coil, 
and the commutation sequence of said request is received in the location of said 
Rota. The polyphase DC motor actuation circuit characterized by preparing the 
circuit which impresses a driving signal again to said coil after it makes the 



resynchronization routine to synchronize initialize and the location of Rota of said 
motor synchronizes with the commutation sequence of said request. 
[Claim 2] The polyphase DC motor actuation circuit where the circuit which 
determines the actual momentary location of Rota of said motor is characterized 
by having the circuit which determines when back EMF received by the circuit 
which receives back EMF of at least one coil before the commutation sequence 
of said request, and the circuit which receives said back EMF crosses zero from 
a predetermined direction in claim 1. 

[Claim 3] The polyphase DC motor actuation circuit characterized by preparing 
the mask circuit in which the circuit which determines when back EMF received 
by the circuit which receives said back EMF between predetermined time amount 
further in claim 2 after said back EMF crosses zero crosses zero is forbidden. 
[Claim 4] In claim 3 said mask circuit The rise counter, first, and second down 
counter, The source of a clock pulse connected that clock actuation of said rise 
counter and the down counter should be carried out, A means to forbid the clock 
pulse to said second down counter until said first down counter reaches a 
predetermined count, A means for actuation of to be attained when said zero 
crossover detector detects a zero crossover, and to load the count from said rise 
counter into said first and the second down counter, and to reset said rise 
counter subsequently, The polyphase DC motor actuation circuit characterized 
by ****(ing), and for said first counter determining a commutation delay period, 
and said second counter determining a mask period. 

[Claim 5] The polyphase DC-motor actuation circuit characterized by preparing 
the circuit advanced to the Rota location of request another before advancing the 
circuit which determines the Rota location of said request before answering 
further that said first down counter reaches said predetermined count in claim 4 
and performing a desired commutation sequence and performing the 
commutation sequence of another request. 

[Claim 6] The polyphase DC motor actuation circuit characterized by establishing 
a means to answer said resynchronization signal, to be in the condition which 



can be operated further in claim 5, and to load the minimum mask count in said 
second down counter instead of said period count, and to load a minimal delay 
count in said first down counter. 

[Claim 7] The polyphase DC motor actuation circuit characterized by said 
minimum mask count generating the mask time amount between about 500 
nanoseconds and about 10 microseconds in claim 6. 
[Claim 8] The polyphase DC motor actuation circuit characterized by said 
predetermined resynchronization signal being an output enable signal in claim 1. 
[Claim 9] The polyphase DC motor actuation circuit characterized by said 
predetermined resynchronization signal being a signal showing superfluous 
temperature in claim 1. 

[Claim 10] In the circuit of the three phase DC brush loess which has two or more 
drive coils and movable Rota, and a sensor loess motor of operation The 
sequencer circuit which generates the commutation signal sequence for making 
said drive coil energize is prepared. The selection circuitry which determines 
which [ of said two or more drive circuits ] is energized to each commutation 
signal sequence is prepared. The back EMF amplifier is formed and the circuit 
which connects said back EMF amplifier to said drive coil when said selection 
circuitry opts for the thing for which said drive coil should be energized by the 
current commutation signal sequence, and which do not come out is prepared. 
The circuit which detects the time of the output of said back EMF amplifier 
crossing [ which is determined by said current commutation signal sequence ] 
zero from an electrical potential difference is prepared. The circuit which a 
resynchronization signal is answered [ circuit ], and the driving signal to said 
drive coil is forbidden [ circuit ], and synchronizes the location of said movable 
Rota to said commutation signal sequence is prepared. The circuit of operation 
characterized by preparing the circuit which energizes said drive coil according to 
said commutation signal sequence after the location of said Rota synchronizes. 
[Claim 11] The circuit which said resynchronization signal is answered [ circuit ], 
and the driving signal to said drive coil is forbidden [ circuit ] in claim 10, and 



synchronizes the location of said movable Rota to said commutation signal 
sequence It has the clock connected in order to have carried out clock actuation 
of the data in the shift register possessing a first stage and a second stage, and 
said shift register. When said shift register which has an output from said first 
stage and a second stage has said synchronizing signal in the first condition, the 
usual motor actuation is enabled. Said shift register It connects in order answer 
the change of state by said synchronizing signal, generate the output from said 
first stage, and remove the driving signal from said coil, and to generate the 
output from said second stage and to make a resynchronization sequence start. 
Said shift register answers further that said synchronizing signal returns to said 
first condition. The circuit of operation characterized by connecting in order 
generate the signal from said second stage during the first clock cycle period, 
and complete said resynchronization sequence signal, and to generate the signal 
from said first stage during a subsequent clock cycle period and to recover the 
driving signal to said coil. 

[Claim 12] The circuit characterized by said resynchronization signal being an 
output enable signal in claim 1 1 . 

[Claim 13] The circuit of operation characterized by said resynchronization signal 
being a signal showing superfluous temperature in claim 11. 
[Claim 14] The circuit of operation characterized by preparing the mask circuit 
which forbids the circuit which determines when back EMF further received in 
claim 1 1 by the circuit which receives said back EMF between the back 
predetermined time of the commutation of said coil crosses zero. 
[Claim 15] In claim 14 said mask circuit The rise counter, first, and second down 
counter, The source of a clock pulse connected that clock actuation of said rise 
counter and the down counter should be carried out, A means to forbid the clock 
pulse to said second down counter until said first down counter reaches a 
predetermined count, A means to be in the condition which can be operated, to 
load the count from said rise counter in said first and the second down counter, 
and to reset said rise counter subsequently when said zero crossover detector 



detects a zero crossover, It is the circuit of operation which it is ****(ing), said first 
counter determines the delay period in front of coil commutation after a zero 
crossover is detected, and is characterized by said second counter determining 
the mask period for carrying out the mask of the commutation noise. 
[Claim 16] The circuit of operation characterized by preparing the circuit which 
advances the circuit which determines the Rota location of said request before 
answering further that said first down counter reaches said predetermined count 
in claim 15 and performing a desired commutation sequence. 
[Claim 17] The circuit of operation characterized by establishing a means to 
answer said resynchronization signal, to be in the condition which can be 
operated further in claim 16, and to load the minimum mask count in said second 
down counter instead of said period count, and to load a minimal delay count in 
said first down counter. 

[Claim 18] The circuit of operation characterized by said minimum mask count 
generating the mask time amount between about 500 nanoseconds and about 10 
microseconds in claim 17. 

[Claim 19] In the approach of a polyphase DC motor of operation of having two or 
more drive coils and movable Rota Determine the actual momentary location of 
said Rota, and before performing a desired commutation sequence, the desired 
Rota location is determined. When detecting that said Rota actually has the 
circuit which determines the actual momentary location of said Rota in the Rota 
location of said request, the commutation sequence of said request is performed. 
Answer a desired resynchronization signal and the driving signal to said drive coil 
is forbidden. A resynchronization routine is made to start in order to synchronize 
the location of said Rota to the commutation sequence of said request. The 
approach characterized by having each above-mentioned step which impresses 
a driving signal again to said coil after the location of Rota of said motor 
synchronizes with the commutation sequence of said request [claim 20] The 
approach that the step which determines the actual momentary location of Rota 
of said motor is characterized by determining when back EMF received by the 



circuit which prepares the circuit which receives back EMF of at least one coil 
before the commutation sequence of said request, and receives said back EMF 
crosses zero from a predetermined direction in claim 19. 
[Claim 21] The approach characterized by forming the mask between the 
predetermined time amount after coil commutation in order to forbid the step 
which determines further when said back EMF crosses zero next in claim 20. 
[Claim 22] The approach characterized by establishing the mask time delay of 
small time amount more remarkable than the mask time amount needed for 
motor actuation when said resynchronization signal is answered and a driving 
signal is further impressed to said coil in claim 20. 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About the amelioration in the circuit and approach of 
driving a polyphase motor, further, about the amelioration in the circuit which 
drives a polyphase DC motor in a detail, this invention was not further chosen 
[ and ] as the detail, i.e., it relates to the approach and the equipment to which 



Rota which a polyphase DC motor rotates is made to carry out resynchronization 
of the commutation (rectification) sequencer of Motor Driver using the null 
voltage crossover information on the rotor coil in floating. 
[0002] 

[Description of the Prior Art] Although this invention relates to a profile and a 
polyphase DC motor, it is a hard disk drive and CD. The specific example of 
application exists in relation to the three phase DC motor which includes a motor 
BURASHIRESU used to data medium which is found out in the example of 
application of the computer relation which includes a ROM drive, a floppy disk, 
etc., and which rotates, and sensor loess (with no sensor) type, the example of 
computer application -- setting - since those dependability is high, and the DC 
motor of sensor loess is lightweight at the brush loess of a three phase and 
precision is high -- **** -- it is used widely. 

[0003] Although this type of motor can be thought as a thing possessing the 
stator which has three coils linked to Y gestalt typically, many stator coils are 
usually used with the polyphase motor magnetic pole in fact. In such an example 
of application, 8 pole motor which has 12 stator windings and the group of four N- 
S magnetic poles on Rota is used typically, and, as a result, four electric cycles 
per rotation of Rota are used. However, a stator coil can be analyzed with the 
gestalt of three Y connection mold coils connected to the gestalt of three groups 
which each becomes from four coils physically isolated by a unit of 90 degrees. If 
actuation is explained, this coil will be energized for every sequence, and a 
current path will be established through two coils in each of that sequence 
among those by which Y connection was carried out, and let the 3rd remaining 
coils be floating, or [ that, as for this sequence, a current path changes ] -- or if 
KOMYUTETO, i.e., rectification actuation, is carried out, it is constituted so that 
the coil which one side of the coils which constitute this current path was 
switched to floating, and suited floating before may be switched into a current 
path. Furthermore, when a floating coil is switched into a current path, the 
sequence is constituted so that a current may flow in the same direction as the 



thing in the coil included in the current path before that. Thus, six commutation 
(rectification) sequences are defined to each electric cycle in a three phase motor. 
[0004] Conventionally, it is recognized during the period of such a polyphase DC 
motor of operation that it is important concerns to maintain the known location of 
Rota. The various methods of realizing this existed. The approach currently used 
most widely was starting a motor in a known location and generating the 
information relevant to the momentary **** current position of Rota subsequently. 
When moving through the field to which one source of supply of such momentary 
positional information is developed as a part of commutation process, a floating 
coil is identified, and back EMF, i.e., it, is given by the stator, it includes carrying 
out the monitor of the electromotive force by which induction is carried out into 
this coil. 

[0005] If the electrical potential difference of a floating coil crosses zero (called "a 
zero crossover" in the technical field concerned), it will be assumed that the 
location of Rota is known. If this event occurs, the increment of the rotor-coil 
commutation sequence will be carried out to the next phase, and that process will 
be performed repeatedly. Generally assumption that the zero crossover 
expresses the Rota location correctly is materialized, when an event which the 
motor is functioning appropriately and disturbs the synchronization from the 
known starting position of that does not occur. However, such an event occurs 
and that might make the synchronization often lose actually, a bump with rotation 
of a disk physical [ such synchronous loss ] - or adhesive motor bearing ~ or 
rotation of a disk might be interrupted by the friction loss in disk support etc. 
Moreover, it was impossible to have recovered it, when the synchronization lost 
in this appearance. 

[0006] The possibility of losing such a synchronization was delicate in the motor 
currently used conventionally, and in order to secure that a starting algorithm and 
operation conditions are controlled by the precision in order to avoid what may 
generate the condition of being easy to generate a failure and separating from 
such a synchronization, it needed to pay great attention. 



[0007] 

[Problem(s) to be Solved by the Invention] Therefore, the place made into the 
purpose of this invention is offering the equipment and the approach of having 
improved to which resynchronization of the driving signal of the Motor Driver 
circuit is carried out to Rota which a polyphase DC motor's rotates. 
[0008] Since the brush loess and the sensor loess type three phase DC motor 
which are used in order to rotate a three phase DC motor and data medium 
which is found out in the example of computer related application which includes 
a hard disk drive, a CD-ROM drive, a floppy disk, etc. especially, for example are 
driven, the place made into another purpose of this invention is offering the 
useful equipment and the useful approach which were improved. 
[0009] The place made into still more nearly another purpose of this invention is 
offering the equipment and the approach of using the zero crossover of the 
electrical potential difference of a floating coil in relation to the information 
showing the direction of a zero crossover which improved, in order to remove the 
indefinite nature in detection of the location of Rota. 

[0010] The place made into still more nearly another purpose of this invention, 
the Rota location is offering the equipment and the approach of having improved 
which make it possible to recover conditions when the synchronization with the 
sequencer of the Rota commutation circuit shifts. 

[001 1] The place made into still more nearly another purpose of this invention is 
offering the equipment and the approach of giving a means preventing 
generating the zero crossover which commutation and a switching noise mistook 
in detection of the location of Rota which were improved. 
[0012] 

[Means for Solving the Problem] According to the suitable operation gestalt of 
this invention, the polyphase DC motor actuation circuit of the type which has the 
stator coil of rotation Rota and plurality which made Y mold connection is offered, 
and this circuit of operation has the circuit which determines the actual 
momentary location of Rota, and the circuit which determines the desired Rota 



location before performing a desired commutation (rectification) sequence. The 
circuit which performs a desired commutation sequence when detecting that 
Rota actually has the circuit which determines the actual momentary location of 
Rota in the Rota location of the request is prepared, and a predetermined 
resynchronization signal is answered. A resynchronization routine is made to 
start, in order to forbid the driving signal to a drive coil and to synchronize the 
location of Rota to a desired commutation sequence. And after the location of 
Rota of a motor synchronizes with a desired commutation sequence, the circuit 
which impresses a driving signal to this coil again is prepared. 
[0013] The circuit which determines the actual momentary location of Rota of a 
motor has the circuit which determines when back EMF received by the circuit 
which receives back EMF crosses zero from a predetermined direction while 
having the circuit which receives back EMF of at least one coil before a desired 
commutation sequence. The circuit which measures the delay for forbidding 
determining when back EMF received by the circuit where make commutation, 
i.e., rectification, start in, and a mask circuit is made to enable further in, and the 
back EMF circuit receives back EMF [ the back predetermined time amount of 
said commutation ] crosses zero after back EMF crosses zero from a 
predetermined direction is prepared. 

[0014] This delay and mask circuit The rise counter, first, and second down 
counter, The source of a clock pulse connected that clock actuation of this rise 
counter and the down counter should be carried out, A means to forbid the clock 
pulse to the second down counter until the first down counter reaches a 
predetermined count, And a zero crossover detector's detection of a zero 
crossover has a means to be in operating state, to load a count to the first and 
the second counter from a rise counter, and to reset a rise counter subsequently. 
The first counter determines commutation, i.e., the delay period before 
rectification, and the second counter determines a noise mask period. 
[0015] The signal of the arbitration of others showing "resynchronization" signal 
which can be considered as an output enable signal, the signal showing 



superfluous temperature, a motor, or the unusual operating state of a driver 
circuit etc. is answered, and the minimum mask count is loaded in the second 
down counter instead of the period count loaded under the usual operating 
condition, and a minimal delay count is loaded in the first down counter. This 
minimum mask count generates the mask time amount between about 500 
nanoseconds and about 10 microseconds. 

[001 6] According to the side face of still more nearly another wide sense of this 
invention, the approach of a polyphase DC motor of operation of having rotation 
Rota and two or more drive coils is offered. This approach has the step which 
performs a desired commutation sequence, when the circuit which determines 
the actual momentary location of Rota detects that Rota is actually located in the 
desired Rota location as the step which determines the actual momentary 
location of Rota, and the step which determines the desired Rota location before 
performing a desired commutation sequence. The resynchronization routine for 
answering a predetermined resynchronization signal, and the driving signal to a 
drive coil being forbidden, and synchronizing the Rota location to a desired 
commutation sequence is started. After the Rota location of a motor 
synchronizes with a desired commutation sequence, a driving signal is 
impressed again to this coil. 

[0017] The step which determines the actual momentary location of Rota of a 
motor is carried out by determining when back EMF received by the circuit which 
prepares the circuit which receives back EMF of at least one coil before a desired 
commutation sequence, and receives back EMF crosses zero from a 
predetermined direction. After back EMF carries out a zero crossover, delay is 
given [ predetermined time amount ], and commutation, i.e., rectification 
actuation, is carried out after that. If commutation is performed, the mask for 
forbidding the step which determines when back EMF next crosses zero will be 
given. A resynchronization signal is answered, a mask time delay is established, 
and it is more remarkable than the mask time amount which is needed in the 
usual motor actuation in case a driving signal is impressed to a coil, and short. 



[0018] 

[Example] Some electric schematic diagrams of the possible motor controller 10 
of incorporating the equipment and the approach based on a suitable example of 
this invention are shown in drawing 1 . Although it is possible to constitute from a 
component with this discrete, i.e., to be individual, motor controller, the motor 
controller 10 is suitably incorporated on the single semiconductor chip which 
suited that it should connect with the stator coil of the three phase DC brush 
loess spindle motor used in order to rotate the magnetic disk in systems, such as 
a hard disk drive of a computer, a CD-ROM drive, and a floppy disk drive, or 
other disks. Although such a three phase motor has suitably stator winding which 
made Y mold connection, such a Y mold gestalt does not necessarily need to be 
coil connected. Therefore, these coils are output terminals OUT so that it may 
explain below at a detail. A, OUT B, OUT C, CTR It is possible to make it connect 
with TAP. Although it is what should be careful of, and the suitable example of 
this invention is explained especially about a three phase motor, generally the 
principle of this invention can be applied equally to a polyphase motor. 
[0019] It is an output terminal OUT by the power stage 1 1 which can be 
constituted so that driver voltage may explain drawing 2 below. A, OUT B, OUT 
C is supplied. The power stage 11 is an output terminal OUT by the sequencer 
circuit 13 which sequence actuation is carried out and is explained below about 
drawing 4 . A, OUT B, OUT A sequential control output signal is supplied to C, 
the signal interface circuitry 12 supplies the output signal from the sequencer 
circuit 13 to the power stage 1 1 , and the function of others, such as braking and 
other enabling functions, is made to enable. Further, a sequencer 13 supplies a 
driving signal to the circuit of others of this controller circuit, and controls the 
various side faces of rotation of the motor driven by the circuit 10. 
[0020] Output terminal OUT A, OUT B, OUT It connects with the back EMF 
sense amplifier 14 still more possible [ a switch ], and C is explained with 
reference to drawing 5 below about the detail of a **** sense amplifier. This back 
EMF sense amplifier 14 supplies a signal to the zero crossover detector circuit 16 



explained with reference to drawing 5 below, and it supplies an input signal to the 
digital delay circuit 17 explained with reference to drawing 7 below. The output of 
the digital delay circuit 17 controls actuation of a sequencer 13 by the mode 
explained below at a detail. The motor controller circuit 10 has the system clock 
circuit 23, and the phase locked loop (PLL) frequency / phase detector circuit 24. 
And for example, "aryne - and - go (align and go)" starting circuit for making it 
easy to put a motor into operation from the circuit which supports Pulse-Density- 
Modulation actuation of a motor, and the stopped conditions, It is possible to 
have the circuit (un-illustrating) of various others, such as a port control logic for 
making control of a motor controller circuit easy by the external microprocessor 
(un-illustrating) and a related shift register circuit. 

[0021] The power stage 1 1 of the motor control circuit 10 is the conventional H 
bridge 30 usually called triple-1 / 2-H-bridge as shown in drawing 2 . Moreover, 
where the Y connection mold stator windings 32, 33, and 34 are connected in 
order to receive the drive current supplied by the power stage 1 1 of the motor 
control circuit 10 possible [ a switch ], it is shown in drawing 2 . Three serial 
current paths 37, 38, and 39 are given between the supply voltage impressed to 
Rhine 40, and the reference voltage on Rhine 42. each ~ a current -- a path -- 
respectively - two ~ a ** ~ a switching transistor - 44 ~ and - 45 - 44 - ' - and 
« 45 - ' - 44 - " - and - 45 - " - having - **** . It is possible a transistor 44, 44', 
and to consider as the 45, 45', and power switch FET with well-known 45", or 44" 
of things considered as other switching equipment by request is possible. Rhine 
42 is connected to the external detection resistance 49 (externally, as shown in 
drawing 1 , it connects with terminal R SENSE), and ground connection of this 
detection resistance 49 is carried out. 

[0022] In the common center tap 36, common connection of each end of stator 
coils 32, 33, and 34 is made, and those other-end sections are a switching 
transistor 44-45, 44'-45', and each node OUT between each pair of 44 "-45". A, 
OUT B, OUT It connects with C. a switching transistor - 44 - 45 - 44 - ' - 45 - ' 
44 " 45 " eac h having illustrated - as - the - a current - a path - 



parallel connection -- carrying out - having had -- a flyback -- diode - 47 -- 48 --; 
- 47 - ' -- 48 - ' -; - 47 -- " - 48 - " - having -- **** . 

[0023] If actuation is explained, one node (for example, the node A) will drive to a 
high condition by one of the upper switches 44 during an energization phase 
period. One node (for example, the node B) drives to a low condition by one of 
the lower switch 45', and the remaining nodes (for example, the node C) have 
both switch 44" and off 45", and let them be floating. This is usually called "AB 
phase." Subsequently, in each commutation phase, a current always flows [ in / 
in this coil / two of three coils ]. The 3rd coil is floating. And and after switching In 
the commutation sequence determined by the sequential circuit 13, switching is 
carried out in a mode which flows in the same direction in one of two coils with 
which the current continued, and it flowed, and the current was flowing in the last 
phase. Furthermore, if it explains to a detail, as shown in drawing 3 , in a three 
phase motor, the phase on six actuation exists in fact. A current flows in each of 
these six phases, as shown in the following table A. 
[0024] 

Table A phase Origin to which a current flows The point at which a current flows 
Floating coil 1ABC2ACB3BCA4BAC5CAB6CB The switching 
operation of the driver transistor of the power stage 1 1 for switching the current 
over A each phase As shown in drawing 4 , it is attained by the sequencer circuit 
13, and it supplies a signal to the top driver outgoing end 52 and the bottom 
driver outgoing end 53, and performs the **** switching sequence shown in Table 
A. The driver outgoing ends 52 and 53 of a top and the bottom are connected to 
the driver input line of the bottom shown in drawing 2 , and the bottom. A shift 
register 55 determines the specific top and bottom output Rhine which are 
activated by specific time amount. In order to make this decision, it is possible to 
carry out a shift action through the various data locations of a shift register 55 
sequentially [ load a proper sequence in a shift register 55, and ]. For example, 
one data sequence in the illustrated example which generates the commutation 
sequence of Table A may be "1 10000", clock actuation of it is carried out 



continuously, and it is outgoing end Q1-Q6. It appears. Clock actuation of the 
shift register 55 is carried out by the system clock introduced into a shift register 
55 by the clock signal generated by the delay counter 112 explained below about 
drawing 7 at a detail. Therefore, a shift register 55 operates and is the outgoing 
end Q1-Q6. One is provided with a high condition and the turn-on of the 
transistor of the bottom which corresponds according to the sequence shown in 
Table A, and the bottom is carried out. 

[0025] The circuit of others of a sequential circuit 13 has the reset line 59 which 
operates that a shift register 55 should be reset. Outgoing end Q1-Q6 It connects 
with the null voltage crossover logic control circuit of drawing 6 explained below 
through Rhine 66 further. When the braking signal and/or superfluous 
temperature status signal which are generated in other parts of the motor control 
circuit 10 are impressed to a logical circuit 63 through Rhine 67 and such a 
braking signal and/or superfluous temperature conditions exist by request, it is 
possible to prevent the output to the motor on a top, bottom driver output Rhine 
52, and 53. or [ generating a braking signal by software ] - or considering as an 
external signal is possible, and it is impressed in order to carry out the turn-on of 
the driver of all the bottoms and to carry out the turn-off of the driver of all tops. 
All the coils 32, 33, and 34 short-circuit in common so that the eddy current 
generated by the field in coils 32, 33, and 34 at coincidence may brake a motor. 
[0026] Unlike the conventional commutation technique, commutation between 
coils 32, 33, and 34, i.e., rectification actuation, is performed by answering the 
information which expresses the specific location of Rota of a motor in relation to 
the circuit information showing the location of a request of Rota. If it explains to a 
detail more, when a corresponding coil's arriving at a specific rotation location 
and commutation should occur, the commutation which impresses the next drive 
sequence of Table A will answer correlation with the sequencer information 
showing in which location the motor should be, and will be determined as it. It 
opts for the decision of the precise rotation location of Rota continuously by 
carrying out the monitor of the zero crossover voltage in the coil in each ******, 



i.e., floating. If it explains to a detail more and switching of the coils 32, 33, and 
34 will be carried out during the commutation sequence period of Rota, the 
monitor of the electrical potential difference of a floating coil will be carried out by 
the back EMF amplifier circuit 14 shown in drawing 5 . 
[0027] The back EMF amplifier circuits 14 are the Motor Driver outgoing ends 
OUTA and OUT in the circuit of drawing 2 . B, OUT It has the switches 81 , 82, 
and 83 connected to C, respectively, and is an output OUT. A, OUT B, OUT One 
chosen of C is impressed to the noninverting input edge of a comparator 85. 
Motor Driver output OUT impressed to a comparator 85 A, OUT B, OUT It 
corresponds to that by which what specific one of the C should be in floating 
among coils 32, 33, and 34 is planned (it is not the coil which is carrying out 
floating actually). In this specification, although it is used as a thing showing the 
coil which does not exist the vocabulary "floating" in the momentary current path, 
this coil "does not float" in practice and is connected to a tri-state impedance. As 
switches 81 , 82, and 83 operate by the circuit of drawing 6 explained below and 
were explained just to the top, switching operation of the coil with which what 
should be been in floating was planned is performed. 
[0028] When the electrical potential difference on the floating coil which the 
center tap connection 36 (refer to drawing 2 ) of Rota is connected to the reversal 
input edge of a comparator 85, therefore was chosen is larger than a center tap 
electrical potential difference, this comparator generates the output showing the 
null voltage crossover of the electrical potential difference on the selected floating 
coil. (The electrical potential difference impressed to the input edge of a 
comparator 85 is so-called "back EMF" of a coil, and the electrical potential 
difference is an electrical potential difference generated in the coil chosen when 
moving through the field in the motor generated by the stator of a motor.) The 
comparator 85 is constituted so that it may have a hysteresis. It is because time 
amount continuation is carried out and the case long enough where it does not 
exist is to make it possible for generating of the electrical potential difference 
exceeding zero crossover voltage to have the useful output signal of a 



comparator 85. 

[0029] Furthermore, reference of drawing 5 supplies the output from a 
comparator 85 to a shift register 88 through a transmission gate 89. The mask 
signal generated by the mask counter 111 (refer to drawing 7 ) is impressed to 
the enable input edge of a transmission gate 89, therefore it is forbidden that the 
output from a comparator 85 should be impressed during the period of the mask 
period following the phase commutation of the sequencer circuit 13 to a shift 
register 88. However, enabling that the output signal from a comparator 85 
passes through a transmission gate 89 impresses it to D input edge of the thing 
of the beginning of four D type flip-flops 90, 91 , 92, and 93 which constitute a 
shift register 88. 

[0030] The various outgoing ends of flip-flops 90, 91, 92, and 93 are supplied to 
the output logical circuit 95 which has NAND gates 96, 97, 98, and 99. As for 
each of flip-flops 90, 91, 92, and 93, a receipt and each generate a reversal Q 
output and a noninverting Q output for the clocked into from a system clock. Q 
output of flip-flops 90, 91 , and 92 is impressed to D input edge of the flip-flop of 
each next stage, and Q outgoing end of the flip-flop 93 of the last stage is 
connected to NAND gate 98 of the output logical circuit 95. 
[0031] Q outgoing end of flip-flops 90 and 92 is connected to the input edge of 
upper NAND gates 96 and 97, respectively, and, on the other hand, Q outgoing 
end of flip-flops 91 and 93 is connected to the input edge of lower NAND gates 
99 and 98, respectively. The reversal Q outgoing end of flip-flops 90 and 92 is 
connected to the input edge of lower NAND gates 99 and 98, respectively, and, 
on the other hand, the reversal Q outgoing end of flip-flops 91 and 93 is 
connected to the input edge of upper NAND gates 96 and 97, respectively. 
[0032] Moreover, schedule inclination Rhine 101 corresponding to the zero 
crossover inclination which shifts to negative from forward [ which schedule 
inclination Rhine 100 corresponding to the zero crossover inclination which shifts 
to forward from negative / which is planned / is connected to the input edge of 
NAND gates 96 and 97, and was planned ] is connected to the input edge of 



NAND gates 98 and 99. It is generated from the phase information generated in 
the circuit of drawing 6 , and the signal on Rhine 100 showing the direction of the 
planned zero crossover and 101 derives it from the outgoing end of the shift 
register 55 in the sequencer circuit of drawing 4 . 

[0033] the transition in the planned direction which the output from a logical 
circuit 95 was supplied to output NAND gates 102 and 103, the output of this 
gate answered detection of an actual zero crossover of the specified floating coil, 
was finally generated, and specified this zero crossover, i.e., the zero crossover 
transition which shifts from negative to forward, - or it has any of the zero 
crossover transition which shifts to negative from forward. 
[0034] The outgoing end of upper NAND gate 96 and lower NAND gate 99 is 
connected to the input edge of output NAND gate 103, and the outgoing end of 
upper NAND gate 97 and the outgoing end of lower NAND gate 98 are 
connected to the input edge of output NAND gate 102, and the connection with 
output NAND gates 102 and 103 is established. When Rhine 101 which a signal 
generates when the zero crossover of forward inclination is planned is connected 
to the input edge of upper NAND gates 96 and 97 and the zero crossover of 
negative inclination is planned, Rhine 100 which a signal generates is connected 
to the input edge of lower NAND gates 98 and 99. Therefore, upper NAND gates 
96 and 97 answer actual generating of a zero crossover of the forward inclination 
planned, and lower NAND gates 98 and 99 answer actual generating of a zero 
crossover of the negative inclination planned. For the connection made in the 
stage configuration in the four-step shift register 88 to each of a forward and 
negative detection path, as curves 109 and 108 showed to drawing 5 a, the 
outputs from output NAND gates 102 and 103 are two pulses isolated about time 
amount, and, in addition, generate those curves from either the zero crossover 
106 negative from forward, or the zero crossover 107 forward from negative, 
respectively. Therefore, the pulse generated in the outgoing end of NAND gate 
103 is preceded with the pulse by which only one clock cycle is generated in the 
outgoing end of NAND gate 102. In order that the output of NAND gate 103 may 



supply a "load" signal to the counter which measures the necessary mask and 
necessary time delay after phase commutation, i.e., phase rectification, it is used, 
and the output of NAND gate 102 is used in order to supply "reset" signal to a 
period counter. 

[0035] The circuit which generates the switching signal of not only the signal 
showing inclination forward [ on Rhine 100 and 101 ] and negative but the for 
switches 81 and 82 and for 83 is shown in drawing 6 , next it is explained. The 
circuit of drawing 6 makes internal phase data derive on Rhine 66 from the 
output from the sequencer shift register 55 in drawing 4 . It has the information 
showing the signal to a top and the bottom drive transistor A, a top and the 
bottom drive transistor B, a top, and the bottom drive transistor C, respectively, 
applying [ 66 ] it to right-hand side from left-hand side (refer to drawing 2 ). 
Therefore, an output signal SA is OUT. It means that what the coil in A should be 
in floating is planned, and SB is OUT. It means that what the coil in B should be 
in floating is planned, and an output signal SC is OUT. It means that what the coil 
in C should be in floating is planned, the signal on Rhine 101 and 100 means 
whether it is planned similarly that a floating coil experiences negative or a 
positive direction to the back EMF zero crossover even if which will be in floating 
momentarily namely,. 

[0036] In order to help to detect appropriately the zero crossover of the floating 
coil with which the back EMF amplifier 14 and the logical circuit 95 were chosen, 
it became clear that it is required to carry out the mask of the noise generated in 
the noise generated in actuation of various circuit elements especially the noise 
generated by the commutation of the coil which has after switching the inclination 
for a while which carries out between ring actuation, and a sequencer circuit. In 
order to attain the circuit function of others which this mask function and the 
approach of the circuit of this invention of operation enable, delay and the mask 
circuit 105 of drawing 7 are formed. This delay and mask circuit 105 have the rise 
counter 110 and three down counters 111,112,113. The rise counter 110 acts as 
a period counter, and supplies a digital count on the outgoing end corresponding 



to the time amount between the actual zero crossovers of the selected floating 
coil detected by the zero transverse differential circuit mentioned above with 
reference to drawing 5 . 

[0037] A receipt and its selected frequency opt the resolution of a system for a 
clock signal input from the clock frequency divider 120 which divides the rise 
counter 1 10 to the frequency of a request of a system clock frequency. The rise 
counter 110 is reset by the reset pulse generated by NAND gate 102 in the circuit 
of drawing 5 after actual generating of a desired zero crossover is detected. 
Therefore, the rise counter 110 continues a count until it starts a count and is 
again reset by detection of the following actual zero crossover, after it is reset. 
[0038] The output of the rise counter 1 10 is supplied to each input edge of the 
down counter 1 1 1 ,1 12,1 13 which performs various masks, delay, and a control 
function. The down counter 1 1 1 determines the mask which has the function 
which carries out the mask of the noise which answers, the noise of the 
sequencer circuit 13 and commutation, i.e., the rectification actuation, shown in 
drawing 4 , and is generated by coils 32, 33, and 34, and when a desired mask 
count is reached, it generates an output on Rhine 120. Henceforth, the down 
counter 1 1 1 is called the mask counter 111. For example, the mask counter 
output signal on Rhine 120 can be used in order to make the transmission gate 
89 in the zero crossover detector in drawing 5 enable, therefore a zero crossover 
is not detected after progress of a mask period. The mask counter 1 1 1 is 
generated from Rhine 121 with the output of NAND gate 103 which showed the 
"LOAD (loading)" signal to drawing 5 just before a RESET (reset) pulse 
generated a receipt and the "LOAD" signal on the outgoing end of NAND gate 
102. 

[0039] Furthermore, the mask counter 111 receives a clock signal from a 
frequency divider 123. In order to make it possible to control the divisor of a 
frequency divider 123 in order to make it possible to choose the resolution of a 
mask count by request to the specific example of application for which a driver 
circuit 10 is used, it is possible to form many selection terminals 124. 



[0040] Therefore, detection of the actual zero crossover of the floating coil 
chosen when actuation was explained of the circuit of drawing 5 loads the count 
which exists in the rise counter 1 10 in the mask counter 111. By resetting the rise 
counter 110 and starting a new period count, it is continued until the next zero 
crossover occurs, a count new when [ that ] it generates is loaded in the mask 
counter 111, and the rise counter 1 1 0 is reset, and the process is performed 
repeatedly. Therefore, the actual mask time amount on which it decides with the 
mask counter 1 1 1 changes depending on the rotational speed of a motor so that 
I may be understood. (However, the percentage of the value of angle of rotation 
is still fixed.) It is the same mode, and before a coil is switched to the next phase, 
namely, commutation (rectification actuation) of the down counter 112 is carried 
out, it acts that the time amount corresponding to the delay after detecting a zero 
crossover should be counted. The down counter 1 12 is henceforth called the 
delay counter 112. The delay counter 112 can choose the clock frequency 
divided from the frequency divider 126, when the divisor of a receipt and this 
frequency divider impresses a proper signal to one of the selection Rhine 127. 
Fundamentally, actuation of a load function and a count function is the same as 
actuation of the mask counter 111 mentioned above. However, although it is 
what should be careful of, the time amount calculated by the delay counter 112 
with which it is expressed with the output on Rhine 122 is more substantially 
[ than the time amount calculated by the mask counter 111] long. 
[0041] The reversal output of the delay counter 112 on Rhine 122 is impressed 
by NAND gate 141 to the clocked into edge of the mask counter 111, and the 
clock pulse from a frequency divider 123 is also impressed to the **** gate. 
Therefore, the signal on Rhine 122 forbids impression of the clock pulse to the 
mask counter 1 1 1 until after completion of the delay count by the delay counter 
1 1 2. The count of the mask counter 111 and the delay counter 1 1 2 is sequential, 
i.e., are successive, and the mask count of the mask counter 1 1 1 continues after 
completion of the delay count of the delay counter 1 1 2. 
[0042] Since a floating rotor coil was not predicted and the mask circuit 105 of 



drawing 7 operates based on an actual zero crossover signal, it makes it possible 
to perform the motor control function of conventionally impossible many. For 
example, it is possible to be based on the delay calculated after the actual zero 
crossover of the planned floating coil generates the commutation of Rota, i.e., 
rectification actuation. It is possible to follow, for example, to make the 
commutation of a coil, i.e., rectification actuation, start using the output of the 
delay counter 1 12 on output Rhine 122. Therefore, since it is dependent on the 
output signal of a delay counter in order for the mask counter 1 1 1 to also make 
the count start, the accidental zero crossover which it is possible to carry out the 
mask of the switching noise from the switching transient state generated by the 
sequencer circuit 13 and the coil, therefore is generated by the switching noise is 
not interpreted as a zero crossover with the actual selected floating coil. 
[0043] Furthermore, it is possible to attain other motor control functions easily. 
For example, the additional down counter like the down counter 113 mentioned 
above, for example is able to give useful functions, such as for example, rate fall 
decision. The down counter 1 13 is henceforth called the slowdown (rate fall) 
counter 113. The slowdown counter 113 operates in the same mode as the mask 
counter 1 1 1 and the delay counter 112, and receives the clock signal by which 
the frequency division was carried out from the system clock frequency by the 
frequency divider 128. forming the selection input line 129 and choosing a 
frequency divider to the specific example of the Motor Driver application by 
request, - possible - making - things are possible. It is possible in a down count 
using it as a thing showing a motor slowing down namely, rate falling the signal, 
in meaning that the output signal on Rhine 130 changed the condition by 
choosing appropriately the clock frequency impressed to the slowdown counter 
1 13 so that for a long time than the time amount between commutation, i.e., the 
zero crossover with an actual floating coil by which rectification actuation is 
carried out, and the slowdown counter 113 completed the count. That is, if a 
signal appears on output Rhine 130, it expresses the ******** rather than the 
period before the counted period was loaded in this counter, and that means that 



the motor slowed down namely, fell [ rate ]. 

[0044] To all the counters 110,111,112,113, NAN D gate 133,134,135,136 is 
formed, the output of each counter is combined to those gates, an output is 
supplied and the output is combined with each clock signal by NAND gate 
140,141,142,143. Therefore, reaching the greatest rise count or greatest down 
count does not pass over a counter 1 10,1 1 1,1 12 or which count of 1 13 to 
approve, and it is stopped by the count, therefore this counter is recycled and 
does not start a new count. 

[0045] In order to make it possible to carry out resynchronization to the rotary 
motor which is when the circuit of drawing 7 is in the phase sequencer and the 
asynchronous condition of having explained drawing 4 above, the circuit 148 
which gives a minimal delay count to the circuit 147, the mask counter 111, and 
the delay counter 112 which give the minimum mask count is formed. 
Furthermore, the mask counter 1 1 1 and the delay counter 112 receive the 
"resync" signal on Rhine 215 generated from the resynchronization circuit 210 
explained below with reference to drawing 9 . The mask counter 1 1 1 and the 
delay counter 112 operate, when a resync (resynchronization) signal exists on 
Rhine 215, and they make the usual actuation and the contrast target of a delay 
circuit 17 load the minimal delay count which exists in the minimum mask count 
which exists in the minimum mask count circuit 147, and the minimal delay count 
circuit 148 into the mask counter 1 1 1 and the delay counter 112 instead of the 
contents of the period counter 110, respectively. 

[0046] Next, as shown in drawing 8 , actuation of a circuit 10 is explained with 
reference to the wave generated in the various parts of a circuit. The angle-of- 
rotation index curve 160 to each coil is shown in these wave-like upper parts for 
criteria. As for each sinusoidal form, the notation is attached corresponding to the 
node to which each coil of coil 32-A, coil 33-B, and coil 34-C is connected. The 
corresponding commutation sequence generated in the pinpointed rotation 
location is shown in the angle-of-rotation curve 160 bottom. 
[0047] The following three curves 164,165,166 show the electrical potential 



difference of the coils A, B, and C driven, respectively. Each coil has two 
sequences in which it has a forward electrical potential difference, two 
sequences in which it has a negative electrical potential difference, and two 
sequences from which it will be in a float condition to one electric cycle shown in 
the pars basilaris ossis occipitalis of the curve of drawing 8 so that I may be 
understood. For example, when the curve showing the electrical potential 
difference on Coil A is referred to, the first two electrical potential differences 170 
and 171 of the sequences 1 and 2 to which it coil B Passes from Coil A, and a 
current flows from Coil A to Coil C, respectively are forward. During the period 
when Coil A floats in a sequence 3, an electrical potential difference 173 changes 
from forward to negative. Two electrical potential differences 174 and 175 next to 
the sequences 4 and 5 whose currents are during the period which flows from 
Coil B to Coil A and from Coil C to Coil A, respectively are negative. Finally, if 
Coil A will be in a float condition again throughout [ six sequence ], an electrical 
potential difference 176 will change from negative to forward. Other coils B and C 
have the same electrical-potential-difference curve, and the variation rate of each 
is carried out 120 degrees mutually. 

[0048] Each coil will be in a float condition twice during one electric cycle period, 
and has two zero crossovers so that I may be understood. However, one zero 
crossover has negative inclination negative from forward, and the zero crossover 
of another side has forward inclination forward from negative. Therefore, without 
taking the direction of a crossover into consideration, only by being based on a 
zero crossover, in using the Rota location as a decision plug, indefinite nature 
exists. (This was one of the faults of the conventional Motor Driver system.) 
therefore -- for example, as shown by the curve 173, when the electrical potential 
difference Of Coil A changes from forward to negative, the zero crossover 180 is 
detected by the zero transverse differential circuit 80 shown in drawing 5 . 
Furthermore, it is detected by the inclination detecting circuit 95 where the 
direction of this zero crossover is also shown in drawing 5 . if a zero crossover is 
detected, a sequence will carry out an increment -- having ~ a coil - 



commutation - that is, rectification actuation is carried out and the mask circuit 
105 of drawing 7 is made to reset and reload Subsequently, a zero crossover 
detector hunts for [ the zero crossover of the following floating coil (in this case, 
the coil C) ], and that zero crossover is transition forward from negative, as 
understood from the curve 182 in drawing 8 . After the zero crossover is detected 
and commutation is performed, it is hunted for [ a zero crossover negative from 
forward / of the floating coil B shown with a curve 183 ], and still more nearly 
same actuation is performed. 

[0049] A commutation sequence is as the following when it summarizes. The 
generating is detected by a sequencer circuit's establishing the desired Rota 
phase, and finding out the zero crossover with a suitable zero crossover detector, 
detection of a zero crossover generates a delay mask with the delay counter 112 
first -- having -- subsequently -- a rotor coil - commutation -- that is, rectification 
actuation is carried out and the second mask is generated by the mask counter 
1 1 1. A right floating coil is determined by the phase information generated from 
the output signal of a shift register 55, and the phase information connects a 
suitable coil to the back EMF amplifier 85 by making suitable switches 81 and 82 
or suitable 83 close. 

[0050] By generating delay between a zero crossover and the increment 
actuation to the next phase, it is possible to make a torque ripple optimize and it 
is possible to use the inertia of Rota in that case. 

[0051] The whole process is covered and two elements exist so that I may be 
understood. That is, the actual zero crossover by which is established first and 
(2) detection of the zero crossover by which (1) prediction is carried out is carried 
out supports the predicted zero crossover which was established before. When 
an actual zero crossover is not detected, commutation, i.e., rectification actuation, 
does not occur until a zero crossover is actually detected. Therefore, even if a 
sequencer 13 is the case where the driving signal to a motor is removed, it 
always synchronizes with the actual motor location. For example, when the driver 
circuit 10 has the superfluous temperature alarm signal, it is possible to prepare 



the circuit which prevents the driving signal to a motor until superfluous 
temperature conditions are amended. When the driving signal was prevented, a 
sequencer maintains the condition of having synchronized with motor rotation, 
therefore superfluous temperature conditions are amended, of course although a 
motor slows down, in order to return a motor to a working speed, without needing 
a complicated resynchronization technique, it is possible to re-impress a way 
drive immediately. There are events, such as a bump to the disk which the same 
thing can say also about other events, is made to lose the synchronization with 
the sequencer of a motor when such an event is not so, for example, is driven by 
the motor, i.e., a collision etc. 

[0052] Finally, the mask signal 190 generated on Rhine 120 of the mask circuit of 
drawing 7 is shown in the pars-basilaris-ossis-occipitalis curve of drawing 8 . This 
mask curve has two parts, 191 and 192, corresponding to each mask time 
amount of the delay counter 1 1 2 and the mask counter 111. [for example, ] 
[0053] The various conditions that to remove, the drive, i.e., the drive, to Rota of 
a motor, is wished exist without actually braking a motor, as mentioned above. 
For example, Motor Driver may receive an enable signal from a related 
microprocessor or other external sources of supply. Moreover, the signal of the 
versatility showing unusual actuation of generating of an event which disturbs the 
synchronization of the superfluous temperature of a driver chip, Rota, and a 
phase sequencer, for example, or the other same unusual conditions generated 
internally may be offered. When such conditions occur, it is lost by the 
synchronization with the synchronous machine of Rota, therefore must stop 
having to use complicated re-initiation and/or a resynchronization algorithm. 
[0054] According to the suitable example of this invention, the circuit which 
recovers a synchronization easily is prepared and a part of circuit 210 is shown in 
drawing 9 . As shown in drawing 9 , the circuit 210 has the shift register with 
which each has two flip-flops 212 and 213 by which clock actuation is carried out 
with a system clock. Flip-flops 212 and 213 are the things of the type which 
generates the complement of the data on D input edge in a reversal Q outgoing 



end after a clock pulse, when the signal on S input edge is in a low condition. 
However, when S input is in a high condition, the output on a reversal Q outgoing 
end is in a low condition. Therefore, the signal showing an output enabling 
reversal signal and abnormality conditions is usually in a low condition, therefore 
the output from NAND gate 214 is usually in a high condition. Therefore, the 
reversal Q output of flip-flops 212 and 213 is usually in a low condition. On the 
other hand, if any of the abnormality operating conditions they are occurs or an 
output enable signal is removed, as for the output on Rhine 215 from a flip-flop 
212, it will require that a resynchronization routine should be performed 
immediately by flip-flops' 212 and 213 changing a condition, and impressing a 
high signal to those reversal Q outgoing ends, and the output on Rhine 68 from a 
flip-flop 212 will require that the coil of a motor will be in a tri-state condition. 
[0055] If an output enable signal is recovered or abnormality conditions are 
removed, the low condition impressed to D input edge of a flip-flop 212 permits 
clock actuation being carried out through a circuit 210 by two clock cycles, 
namely, starting removing a resynchronization signal and recovering the usual 
circuit actuation first, removing a tri-state signal subsequently, and re-impressing 
the usual drive (drive) to the coil of a motor. 

[0056] Actuation of this circuit which answers the resynchronization signal and tri- 
state signal of a circuit 210 is explained with reference to the condition diagram 
of drawing 10 . When the signal which performs a resynchronization routine 
occurred, as the first condition 200 is entered and the loop formation 201 showed, 
the first condition 200 is continued until the conditions which resynchronization is 
made to enter do not exist any longer. In the first condition 200, the turn-off of all 
the motor outputs is carried out, and it is permitted that a motor carries out coast 
actuation. Although it is what should be careful of, this condition differs from the 
braking function which the turn-on of the lower driving signal is carried out, and 
makes it possible for back EMF of a coil to stop rotation of Rota and which was 
mentioned above. The predetermined minimum mask count and a predetermined 
delay count are loaded to coincidence in the mask counter 1 1 1 and the delay 



counter 112 (refer to drawing 7 ). 

[0057] When the conditions which make a resynchronization algorithm start are 
removed, it is permitted that this circuit shifts to the second condition 205. In the 
second condition 205, an output is still a tri-state condition, and a motor 
maintains coast actuation. 

[0058] More nearly again, if drawing 7 is referred to, coils are [ no ] off, and if it is 
in floating, the thing [ counter / 1 1 1 / which generates a time delay according to 
the reaction of the coil to commutation, i.e. rectification actuation, in order to 
carry out the mask of the switching transient in a sequencer and the back EMF 
amplifier / mask / it ] under normal operation is important. It is because it needs 
for the commutation transient of a coil not to exist and to carry out the mask only 
of the own switching noise of a circuit as a matter of fact when a coil is in a tri- 
state condition. The time amount of a switching noise needs to establish the 
"minimum mask" during this tri-state actuation period short (for example, 
comparing with about 20 microseconds 500 nanoseconds) therefore more 
remarkably than the time amount of a commutation noise. However, although it is 
what should be careful of, the phase information detected by the back EMF 
amplifier is the mode mentioned above, and it is still used in order to choose a 
right floating coil and a right rise, or downward edge transition. Furthermore, 
corresponding to delay of the request before commutation occurs, predetermined 
delay is set up in the delay counter 112 in the mode mentioned above in the case 
of normal operation, and the same mode. 

[0059] Therefore, in the second condition 205, if this circuit discovers a specific 
zero crossover and it occurs, a zero crossover signal will be generated. When it 
did not occur, as a zero crossover signal is not generated and the loop formation 
206 showed this circuit, it remains in the second condition 205. Therefore, Rota 
continues rotation without power until it comes to the location of a request of the 
selected coil, i.e., the location which the zero crossover from the right generates. 
If the zero crossover for [ crossover ] the selected coil had actually reached and 
hunted the desired location is detected, the increment of the commutation 



sequence will be carried out to the next phase, and the condition of this circuit 
will change to the third condition 208. On the other hand, when a zero crossover 
is not detected, Rota continues coast actuation and performs it until it finally 
stops. In this case, one of many well-known motor starting algorithms is used for 
a motor, and it needs to carry out a restart. 

[0060] When a zero crossover is detected in the second condition 205, this circuit 
is in the third condition 208. In the third condition 208, way reset of the period 
counter 1 10 is carried out immediately, and it hunts for [ the second zero 
crossover ]. The phase information from a sequencer circuit controls the back 
EMF amplifier, and hunts for [ the zero crossover of a coil which comes to the 
degree corresponding to the next phase ]. When the switching noise from the 
back EMF amplifier and an activity circuit passes, as for the search to the second 
zero crossover, it is possible to make it start after the time amount which is extent 
for about 500 nanoseconds. It is because a remarkable noise which these coils 
are not yet energized and has interfered in zero crossover detection is not 
generated, therefore, 500 nanoseconds and several mm second - the mask time 
amount between 5 thru/or 10 mses is suitable mask time amount suitably. It is 
the mode same with having mentioned above about the second condition 205, 
and when the second zero crossover is not detected, in order to continue rotation 
and to start a motor again until Rota will finally be in a idle state as the loop 
formation 209 showed, a starting algorithm is required for Rota. 
[0061] However, if the second zero crossover is detected, the foundation which 
determines an actual rotational speed of a motor from the count accumulated into 
the period counter 110 exists. Therefore, if the second zero crossover is detected, 
the count accumulated into the period counter 1 10 will be loaded in the mask 
counter 1 1 1 and the delay counter 112, and the minimum mask count and a 
minimal delay count load signal will be released, and actuation of this circuit will 
be performed by continuing under normal operation in the fourth condition 210. 
[0062] Although it is what should be careful of, the probability that Rota loses a 
certain amount of rotational speed is during a resynchronization period. However, 



since it synchronizes with the actual Rota location, the drive, i.e., the drive, to a 
motor coil, the drive synchronizes appropriately, and the Rota rate returns to a 
suitable working speed correctly, and it is locked by the phase locked loop circuit 
24 shown in drawing 1 . 

[0063] As mentioned above, although the mode of concrete operation of this 
invention was explained to the detail, it is needless to say [ this invention ] for 
various deformation to be possible, without not being limited only to these 
examples and deviating from the technical range of this invention. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The outline block diagram of the motor drive system incorporating 

the equipment based on the suitable example of this invention. 

[Drawing 2] The schematic diagram having shown the power stage used in the 

Motor Driver system of drawing 1 for supplying a motorised signal to the Y 

connection mold stator coil of the motor which is in case a driver system is 

related. 

[Drawing 3] The schematic diagram having shown the typical Y connection mold 



rotor-coil configuration which showed the flow direction of the current over six 
phases of a three phase motor. 

[Drawing 4] The schematic diagram of the sequencer circuit used in the Motor 
Driver system of drawing 1 . 

[Drawing 5] The schematic diagram having shown the back EMF amplifier and 
zero crossover detector which are used in the Motor Driver system of drawing 1 . 
[ Drawing 5 a] The explanatory view having shown the various voltage 
waveforms generated in the outgoing end of the zero crossover detector of 
drawing 5 in which the time relation to the detected rise or downward zero 
crossover was shown. 

[Drawing 6] The schematic diagram having shown the zero crossover logic 
switching circuit used in order to control the back EMF amplifier connection 
condition in the circuit of drawing 5 . 

[Drawing 7] The schematic diagram having shown the circuit which generates the 
commutation delay signal, sequencer advance signal, and commutation noise 
mask which are used in the Motor Driver system of drawing 1 . 
[Drawing 8] The wave form chart having shown the voltage signal in the various 
points in the circuit of drawing 1 in relation to some electric cycles of the motor 
which is in case this driver circuit is related. 

[Drawing 9] The schematic diagram having shown the circuit for making start and 
maintaining the resynchronization algorithm relevant to the mask generating 
circuit of drawing 7 . 

[Drawing 10] The condition diagram having shown the approach enforced by the 
equipment of drawing 1 to which resynchronization of related rotation Rota of a 
polyphase DC motor and the related driving signal of this equipment is carried 
out. 

[Description of Notations] 

10 Motor Controller 

1 1 Power Stage 

12 Signal Interface Circuitry 



13 Sequencer Circuit 

14 Back EMF Sense Amplifier 

16 Zero Crossover Detecting Circuit 

17 Digital Delay Circuit 

23 System Clock Circuit 

24 Phase Locked Loop Frequency / Phase Detector Circuit 
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^ffijfis«£-r«iii»*«a!tt5nT*o, MtBn-^© 
@fs©3 5 if— 5/3 >xs^ff-rsiaK*»a 

W-&nT*t). J*r£©8fiffi#^fcJS«LTiifliEC»3 10 
0 3 5 a x - v- 3 > v - 3r > X i CM L T m ffl £ * 5 B ^ 

S5;i/-^> £TOt;2 TtB.-otm*-? © a-* ©fig 
^HfrfEBff W. © a 5 i J— -> 3 > ^ > X £ M $ tlfc 

©HK©«KW&«S«t€-r*IiIIS*«, t9fBRffS©3 5 
>v-^>X©tii}Cil>ft< thim<D3^)l 

tJ;OSasnfcj!*ie***»m0fg©^[R]*^-fera* 

tf-tfa *X«b&a0f5fe©^M©M«IC)I!a**ft5»R 
« J: -a TSffi 5 ti?c a s^M-r 

S*ftftftf*llllft>til:*«avX^IBilJWRW6n 

[1M4] Bjj«t3[c£s^T, ffffBVXy-[II&7^ 

<mm^nt'^vy^/vixm, mum-wyft^y 
*#9f £©# > b csi^f* i^ien^? 7 

>*^©#ny#/W*SSjh-r5#g:, tirfBifnsa 
1j V y$ n<\ a- H L&^TifffB7 -y X"* "7 y$ £ 'J -fe 

M#B5] i*B4l:«HT < Sic, MfBJI-^ 

x >^ *»mia3f)E©* «? y v \zsmt a c 1 1 jks 
lt0tS©3 3 ^3 yis-fryx%$tfT?z>mz 
tfrffiFira© o ssae-r § hbs * wji a ^xm © 

Rffa©3 5 jlt— 5^3 ^>X£*fff SfffCgiJ© 

BracD-^fiii^waa^siaiijWRwsnTViSc: 

M#B6] **B5tl*V>T, SIC fffIBHIW|»M 

# toss ivTBjfHnjtbt^ffi ttemmfflm<yyb<Dft 50 



<®m¥ 5- 2 6 8 7 9 1 

2 

t> d \z mmm=-?<y 7 >^cS/j>tx x # x > h 
sn- YhK-ommm-^yti^y^mzm'hmmti 

>h*»»5 0 OTV^tifti OY-f ^□#£©K©'7X 
AW. 

[ft#Bl0j *»lH©JB«3>f;i/tBji!|D-^tS 
#f-53BD C 7*5 -> l^X >U— l^X^E-^ ©ft 
ff@»C*ViT. t5IBKll3-rjV£#^^-ttSfcfe©3 

EKA^^snTfeD, Mffi«»ffl©eft|ElB©5%© 
£n#t#3 5 3.'r-5'3 >fi^->-^>XiC*tLT## 

sn*^*ft£-rsaiRiii»!wattsnT*o, 
sir-: /a >m^->-^>x[cj; Dfiwan*^**? 

StlT^O, ftffESft©3 5rLX-v 3 >^>/-^> 
^fc*0ft«Sn*«EE^*>6«fffiiS»ig**iiilffi© 

d, SR«ft^[cj!S^tWffiJK«j3>r;^©ffiiift^£ 

m± V J.omrfHpJ«ja-^©fee&tfif23 s if->a 

>(h^ v -^r > x nm s -e a unMgtf s nr*5 0 . 

tttEn-*©ftff#Kffl3ft&£fcffi£3 5 af->3 
>fS^->-^r >X (C^-5 TStlfH»3 -f JP&#^-r * 0 

mxm 1 1 ] »*jh 1 0 c*ht, wiBHi^fflff^ 

K«S^T«IHK»3-f;i"\©Kft##S*jhUl.t?ff 
IHpJ»i n-^ ©ftgSnifffBn 5 v 3 ->—5r 
>X^|s]W3-&a@» S-SR^^aSftfflfS 
•>7 hW^X^£f5E->7hk>?X^rt©x-^fi^n 
y ^ »fP 2 * 5 1 < ffiSI 3 n& ^ n y 9 1 * W b T£ 

h 1/ vX ^ ttSWEH«Ht*9»*-««K & § ®£}C»# 
©t-^BfffinlffitS*. MIB->7hP>?X^^ |J 
IB^ffiff^lCj;S«Ji^!CjS§LTtf|f3^-^^50 

a* l Tiffin -f 5 ©»#^ zmmzRi 
Etc tfrfB^»#^^tJtam-^si^fi»t-5 £ £ fc* 

©fl^*%*.$^TM§BHfi|fflv-^>X'ft^*^L 
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«^<gsssnTv»s!itftWKti-*iM^iin». 
m$v& 1 2 ] m^m 1 1 k*^t. ttia^MSBM^ 

1 3 ] tt$Jg 1 1 fcfcHT. WfHSHSS^ 
[11*514] M*3U lfc*^T, MiC ffffHn-Y 

s^-r 5 s ft^-r 5 01s £ 5 v 7 ? itoto 
snr^s c. t mmttmft 

BfrfBT y 7* 7 >9TkXWy>*y D ytlhft 

7 >9fflm.®ii o>h \zmm?& s-vmzm-^y > 

* 0 MIB7 y7°#7>^5>©#7>h ^MfBlg-Rtf 
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>*ft»J-fey Nt«m £WLT*>0, WfB$g-;*/7 

>tfr©jB£fflW£ft£U fit?j«E«=:*'»3'tt3 3 

1 6 ] 1 5 iC&^T, SfC fFlHm- 

^7 0 ^^MBe^©* 7 > h fcBljgf 5 -tiC 
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^fflff^c^tT, Tx*a©$ra#«fc£an, 
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-5 1 0«^Jx.«3>h!i-^©A-FT ; ^X^H7-l' 
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5>0S&1O«, v-XxA^Dy^|USS2 3, 7x-X*D 
yZJb-'l (PLL) «if[ft/ffiffi*fflffi|iIKS2 4S«' 
LT*D, S.:3W*«^-*©/M'Xi|I£il»f£&^ 

£§B££li-3fc55© \7^>- 7>Y • =f- (a 1 
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[0 0 2 1] ; E-^3>hD-JHiIg|l OtDmtimi 1 
teEI 2 t;SL^D<If H 'J 7;]/- 1/2 -H-7'J y 

iIXf-^«3 2, 3 3, 34£, t-?3>hD 
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X-T y ?Wfll££IRS^<«ll8Ufctt!BT?ei 2 Ic^LT 
$.§o H-3©jlM«S«S§3 7, 3 8, 3 9#7-f>4 
0'vHI*3n5ft*&«EE<t7-1'>4 2±©a!p*EEtO i0 

Wfc-SA&n*. ^nm ^>©x-f 

yf>^^7>^X^4 4&tf4 5, 4 4' S54 
5'. 4 4" RZ*4 5" SOUTHS. h5>yX^4 
4, 4 4', 4 4", 4 5, 4 5', 4 5" iJ^iffl^ 
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T£i9, ^n&©ffi7j©M£X-Y 7f>^h7>yX 
^44-4 5, 44' -45', 44" -45" ©^tl 

^n©w©w©-?-n^ ! n©y-HouT a, out 
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7x-X 
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3 
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5 
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A 
A 
B 
B 

C 
C 



«^©Mn5& 
B 
C 
C 
A 
A 
B 



tt, H4fc^L&a<, v— y>-9-[U2Sl 3[cJ;0»^ 

an. *ntt±«H7<;fa**5 2&^t«H7-ta' 
axis 5 3 sAfcSLfca^rx'fyg 1 

>y^>-^r>X Sftff fS. ±MRtfTflJ© H A'tfJ 
TJiS 5 2 fttf 5 3 tiH 2 fcjSLfc±fflfttfT«© H 5K 
nXtSy-i y^&ffi2nT^Zc ->7hl^77^5 5« 

>XSy7M/yX^5 5ftl:n-FU fi^v— ^r> 



7D-f^ >^3-r;l< 
C 
B 
A 
C 
B 
A 

TS'yhftfeS'tfscttfWe**. *a© 

35 it-: 5^3 >v-^>X&fg£T£H^bfcltffi#l 
fc&tti)— "3©x-^v— - ir>xt3 r 1 1 0 0 0 0 J T? 

X3SQ1 -Qe fcgfcna. y7hk7X^5 5ll M 
7 tCMtTKTt'l¥ffllOTJTSjIM*7>^ 112C 
< t(3MSn5^D.^i§l:J;oT->7H'^X^5 
5 fc-^lASna yXrA^n y ? c«k D £ n y ?frf£ 
fot, WM/?XJ5 5ttftfPLT-€-©ffl 
73«Qi -Qe O-OfcftRlUfcilttU *Afc*Ufc 
v-^>X(C«£^TMJS-f§±«&tXTfi!l© h7>yX 
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>5 9S#LTVi5. (HASQi -Qi tt, Hfc, 

>6 6 S^L/Ta KtiKKt" -5121 6 (Diiumj±.^MmM 

<\mm u z. nmizmih&nTkTS/jutmms&i&ifi 

;t & ^ - > L J.-3^T©_h<fIJ© H v 4 n £ ^ - 
7£itS7c£>i;:M2n£o I^B#!^ 34)13 2, 3 
3, 3 4JcW3«#C£DSte3ft3#1t§it^ ; E-3' 
^fflinrSJ^tcn-YJ^ 2, 3 3, 3 4©£T#«H 

[0 0 2 6] >3>ttffii:S/Si3, 3 

4)13 2, 3 3, 3 4©f a 1tffl3Saf- ">3>BP^S 

L Ti- * © □ ©#£©&g £*fc>-T1i % fcjfcg t 

4 )vtmm<D®&&w\zmMTz> z tms^ s. if-> 
a >#»£r^*»£fct-*a*£©ftii tas^*? 

ZMffl* \Z34)V3 2, 3 3, 3 4#X1'y3 1 »ffr*n 
St. 7D-x^ >7*a ^0*1^12 5 tc^Lfcj&g 

[0 0 2 7] MiE**«Sffill» 1 4fc, H2©[§i5SiC 
F^-fA'ffiTJSOUTA, OUT B, O 
UT C'vtn-ettSSRanftX-Y l, 82, 8 

3 S^LT*?), tfiTjOUT A, OUT B, OUT 
C©35©3SRLfc-:3£Jt«g8 5©MSA7jS 

^min-rs. Jt^8 5^mn^-^^y4^tn 

TjOUT A, OUT B, OUT C(D&fe<D—"Difi 40 
34)V3 2, 3 3, 3 4©^t7D-f^>-^It 

stromas, h74Z7—h4 >v-?>z~»im 

^tlSfcOT&S, ^-^8 1, 8 2, 8 3f£KTfc 



<®m¥ 5- 2 6 8 7 9 1 

12 

ntc34)l<DX4 y?>mft*fifco. 
[0 0 2 8] U-9<D±>9-9-y7'®1gffl3G (H 2 

•:TMLfe7n-f^ >ifn4)V±<Dms.ifi-t>^— 

7D-f-f >^3i';l/±©SI£©1fnSffX^Sat«T 
ffl*&5S4-T5. (tfclKB8 5©X*»'sHliin$n5* 

E©itims8 5©ffi*fB^^ffl^fc©T$s^ 

ir^nJ|gt-rS©t+^ti5V^ffi»LT#eb^^ 

[0 0 2 9] 5HH5*#aB-f5ii. JtttS8 5*»SO 
tfJTjtefejty-h 8 9&^bTv7hV^7x^8 8^ffi 
ifciSn*. VWbVWl 1 1 (H7#JS) CfcDffi 
*Sn§V7i7«^Kfe»y-h8 9©f*-7>A# 

iJ-[Mra& 1 3©7x-X35a.-r—>3>fci^<VX^S9 

£gy-h8 9£MT5;i£#H*-7>3ft3<!:, 
^nii->7hl^> ;; X^8 8**do-f5 4fl©Da!7Uy 
7°7n-y7°9 0, 9 1, 9 2, 9 3 ©gtJ©fc©0D A 

[0 0 3 0] 7Uy7 p 7ny7 p 9 0, 9 1, 9 2, 9 3 
©a^©ffl7jS!iNANDy-h 9 6, 9 7, 9 8, 9 

D77*9 0, 9 1, 9 2, 9 3©^lt H^tf^r 
A^ny^^e,©^Dy^A7j&S®0, 
teQffl*S^*H«KQtil*S5fi4"r5. 7'J77"7D7 

790, 91, 9 2©QtB*ii^n€n©^©a©7U 
yyyayy°(DDAt)^m^n, K'ofg&ta&LtDy 
Vyy-yvyy'Q 3©Q£fi#«»ffi*iiS@!i&9 5©N 

[0 0 3 1] 7'J77'7Py7 , 9 0&tf9 2©Qffl7J« 
&_kfJ©NANDy-h9 6X^9 7 ©ATJS^n-? 

timnznr&v, —■^y^yfyuyfa i&tf9 3 
© q ffi Tjais^-n^nTfli© n a n d y- h 9 9 ms 9 

8 OA#*^»ilSn*a4*. -7j> 7U77 p 7n^7° 
9 0&DC9 2©HeQm7J««Tfll©NANDy-h 9 
9RIX9 8©A*«^n^na^$nT*D, -7j7 

ij y 7*7 n v 7° 9 1 ms 9 3 ©seo W7jstt^-n-?n 

±fll©NANDy-h9 <olkT$9i 7©A77S^g^^n 

[0032] x, ^esnsft^SiE'N.&fT-rsifDS 

g^iHCMlSfS^^E^-f >1 0 OtiNANDY- 
h9 6RrX9 7©A77S^g^SnTfeD, fi^^fe^ 



—621— 



(8) 

13 

@S7-r>l 0 UiNANDy-h-9 8 ROC 9 9©A#S 
7^f>10 0^10 1 6 ©HU^fC^T 

ss**ns7x-x««*558*sn, *n«, H4© 

[0 0 3 3] gftfc. Iftl|al&9 5jB>&©fH#ttHMjN 

ANDy-M o 2 am o 3^«^$n, sy-F© 

[0 0 3 4] ta*NANDy-M 0 2 MS I 0 3-\© 
mm\t. ±fil©NANDy-h9 6RtfTffl©NAND 
y-h9 9 0ttJA»**tHANANDy-M 0 3 CD A* 
*Kffi8i!3n, J.O_hM©NANDy-h9 7©m*s 
Rr^TfllONANDy-h9 8®ffl*SS*«W*NAND 
y-MO 2©A#*^»«SnT*ftSnTV>5. IE iO 

-f >1 0 l^±#J©NANDy-h-9 6&^9 7 ©A* 
H^SttSnrfcO, B.^ft©£jgB©-t?n$^#7-£3 
n4*£fcfll*G*S&£?"*7l'>l 0 O^TfiJONAN 
Dy-h9 8Rtf9 9©Aa«^flM*3nTt*S. fto 
T> ±M©NANDy-h9 6R^9 7tt, "FfeZftZ 

N A N D y— h 9 8Rtf9 9 ta^££ft3£©£jiB©-tf 
n£g©£K©$g£K:fSS-r*. IE&tfJt©Ma»S&© 

fc^-r*Eg!->7 hwx* 8 8 \zmmm&t 30 
LTc.mm<Drztb\z, m^NANDy-M O2so;io 
3i>^(Dtai3\^ -t-n-fn. ftui 0 9&m 0 8t<t 

CH5 aC*US:*n<, ISWfcHUTlliKLfc^©/'* 
)Vzr$>v), i«*n5©fl»B;iEjfcS£'\©ifo£gi 

0 6XfiA/5^iE'X©-tfn^l 0 7©fHjft#>#>6fg£ 
T5o fct, NANDy-MO3 0fflA*l:*HT 
^$ns/i;VXtt, 1 ^ny^-tM^l^tt, NAN 

Dy-M 0 2©m#«cfc^Ti8£an i5/ wxe£ 

fff«. NANDy-M 0 3WW*tt, 7x-X3S 
ix->'3>BP'fefiffiSM©^©H'fS©VX5'&u;a® 40 

^r B i£Sffi-f3#7>7^ rn-Hj imzmtztc 
i&OTsn, i^NANDy-n 0 2©a*»a, m 

ns. 

[0035] 7^>1 0 O&tf 1 0 l±©IEStf#©^ 
SHSrgt3fft^©*-?i&-fX'f >7?8 1, 8 2, 8 3^ 

©tw y^^^ft^ftRt-rsiaiisHe t»LT* 

5^>6 6±fcfta$7x— Xy-:?£^*2ii-S„ 50 



^FjI^ 5- 2 6 8 7 9 1 

>6 6ii -en-en, s-*#6#ii'\iwi\ ±«&tf 

Tffi F 7 -f 7 h y > yX 7 A , JiMRtfTf J H 7 7 h 

5 7 b , m\Msym f 5k 7 h 5 7 c\ 

©M^SStoffilWSWUT^* (6d2#Jig) . 

T, fBTJfS^SAte, OUT A(l*^53-fW7D 

-y w >y«aBtft5t* - ta^gsns ^ t *mt> 

at>LT^-5. 7^>ioiMioo±©ft^t 
fiic. 7D-x^>y3-r;i/ cms, BWKjfcdfssa* 

[0 0 3 6] £g*;b£ff3g 1 4Rm£;fflBji§9 5 #8 
K$nfc7n-x^ >^n-f ^©i?n3£££»ftJfcJtWll 

t^n^/^x #cx^-yy>y©^w<®rflu 

>7»frt5«ft^$>3 5 ar-y a >ic «fc 

/ -r x s 7 x 7 -r -a c t * ^ c 1 1m m l fee 

!:© vx^«ttlStf5W8ifi©@ll©»ffeEFttfc J: 0 -f * 

-7;i/sn-5^-©ffl©0ss«t6&i^-r^^»t, 

©j§® • TX^IHSSl 0 5sWRtJ6 tlTVifi. ^©SM 
■TXi'iaftl 0 5«7y7*7>^l 1 Ot, 3l@© 
y7>*7>^l 1 1, 112, 1 13tSttt^ 

s. r-y7*7>^i 1 oh. mmvyftLTm 

ti§SS?$nfc7n-^^ >yn-f Jl-©ft(5©-ifnS^ 

©Rfl©^KIC^J5SLT^©ffl7J«±lcyv^;^7>h 

[0 0 3 7] 7-y7*7>^ 1 1 OUS/XyA^Dy? 
^S*S0fa©^jft»^5MWf 5 7 n y ^MSS^SJS 
12 0*B?n^f^AA&S3!t), -¥-©aKsnfc 
«SiC«v-xyA©5>»f^^T?.o 7^7*7>7 
1 1 OttBfS©-tfn££©£K©»&G*«ttSnfc& 
C, H5©@Kft©NANDy-M 0 2£«fcrj58^S 
ns'J-fey h^xti!) 'J -fey h$tr^o for, 7 
y7#7>7l 1 OfiU-fey h3n&«C*"7>hSBi 

F3ti§tT^7> hSiKSf*. 
[0 0 3 8] 7^7*7>7 1 1 0 (DltiMm* <D~?X 

mmmsumnmmt£o?<yytivy$ 1 1 1, 

112, 11 3©«-«©A*S^ffi^Sn§o ^7>* 
7>7 1 1 ltt, H4 t^Lfc->-y>-9-[HliSl 3©7 

;P3 2, 33, 3 4t«toas4snsy^xsvxi''r 



—622— 



(9) 

15 

H, $^y%^y$ 1 i i svx?*^>^ i i i ttt 

»T5. Wfctf. 7-f>l 2 O-kOVX^A^^tHA 

h 8 9 S-f ^-^S'&S&aH^-r^'t^tiJtlT 

4£fcKfcV». VXi7*^>^ 1 1 l»7'f >1 2 1* 
5 IX O AD (D-H) J *© TLOA 

Dj ft-ff&NANDy-b 1 0 2©ffl*jg±KRESE 

NAND^-h 1 0 3©ffl#£J;!3SS4£ftS. 20 
[0 0 3 9] jgfc, ^X?#>7>y- 1 1 1«M«$(##J 
SSI 2 3*»S^ns/^##SS3tS. ?9rSfc«fcQ, 

* # y v (DftmmzwiRtz z\ t & nimt? sfc* ^ 

•So 

[0040] fcx, wsmz-Dtetmitst* aws 

nfc7D-r^ >^rH;i/©*^©-tfn5M#0 5 ©0 
»RlJ;Dlft»3n-Bt, 7v"tHt»9 1 1 Oftl^ffi i» 
-fSAtfVhtfvx?*^* 1 1 lrtteD-FSft 
7-y^*^>^l 1 Ott'Jisy hsn-r^ffc^JCW 
#£>hSW»U *nfcJ&©tfaaiSat§8£t--5*T? 
MRU *©B5iL;fcl*fc. htfT*^* 
i i lrttn-psn, Ty-Jii^y? 1 1 oj9* 

lot, a#sns»<, tx^ac^i i lictD 

©ffi©H#*«-£©££Tft3, ) K«CD««-C, 5(7 

if □ 5^ Sttft L &«©£]£ K*fjST § fSf n & * * y h 
f«f^fflT5„ ***>;frtf>*l 1 2tt, 

1 1 2 tn?#-r?>. mm<yy? 1 1 2««s 

i«»^«©itB, »£©fi^£il#:^> 

1 2 7©-o^BHni-r-B^tK«tDaK-r*j:t«fRr* 

fctt. _kaiLfcvx?;fr<?>? l l lOirtPiH— T» 40 
2 2±CDm*(C<fcDg^3n-5ae*^>^ 1121a 

[0 0 4 1] 7^>1 2 2_h©gS#<7>:? 1 1 2©M 
feffl*^ NAND^-M 4 1 t±IDVX^*0>^ 

1 1 i<D>?uy>?Ai)M^®imn, nmf~h\zmv 

3tl§, ftoT, 7l">12 2J:©fi^ gJE#*>> 
^1 1 2 fc±SgM*ii7>h©^T©li^T, "?X^# 5(7 
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Wts^y? l l i&^g®^^>^ 1 1 2©#?>h 

^? r >>^ 1 1 1 <D-?7.?ti'yyh\tmMti<yy9 1 1 2 

h©^T©m«< . 
[0 04 2] H7®V^^mgSl 0 5li7D-f^>^ 

< © * wmie *fr& o z\ t z^m t h x n 

S, ^3n/i7n-x^>^n-f;i/©^©-ifn3£^ 

^^bfc^icn-e^n^gsti^x fe©t-rs^t 

J&tpJfllT?**. ffoT, ffi^77-f>12 2±© 

a®*^>^ 1 1 2©ffi*&nfflbT3>r;i'03 5 3.T- 
tot. 1 ifc-5-o*^>hSHi&3 

#S fc» KttiBi* 9 CftSfS fe ©T 

ti s x ? > ^iijg&Wdl^ 6 © x -f 7 ^ >^ y -f X 

n-7V >^3^;i/©H^©ifn^tLT«^ni> 
[0 0 4 3] JEt, *©te®*-*iSHfl«1ieS**fcji 

^^>*^>^1 13H XP-^7> 

*^>^ 1 nit •7x^*'7>^ 1 1 i-Bosmmts^ 
y*?\\2 tm-tDrnmr-Mfth, nwk&$mi2 8 

t ± S -> X x A * U y * B«»i5» 6 1* nfc 

ffl t ^ LTSKTS £ t WfgTft -5 J: 3 fcf 4 Z. t 
*S"5T«BT?» S. ^"f 9 > hj^a 5 jit- -> a >SP^ 

<DWkDmm£Q%&^£Dizza-ffTyyx<yy? 1 1 
3 ^epsii$ * n y ^««&ji«fcSK-rs ct\z 

<fct), 7>f>l 3 0±©tfl*#^*t!K!IS3EftbT, X 
n-^^>*^>^ l l 3 «»h6^Tb&c: 
teSt>f«'&Ctt» ^©fB^S^E-^^xn-y^> 

cit^flBT**. HP*., Htly^yi 3 o±Cfc^# 

^oz\ tu^E~9^u-^ymt>mm&rbTz 

[0 0 4 4] #^>^ 1 1 0, 111, 112, 113 
C^TWLT, NANDy-M 3 3, 1 3 4, 1 3 
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5, 1 3 6#Rt*sttT*D, -eft&oy-hfcarL 

U fOtUAHNANDy-M4 0, 141, 14 

2, i4 3i: < tf3fnt*n©i'D-7?M^i^sn 

5. fot, A^^llO, 111, 112XS11 
3©fan#>©#7>Mi, ^©g^®Tiy^* , >> hX 

[0 0 4 5] H7»HI»*J±tia4tHLTjKlflL&7 20 
x-X->-y>tfi#HfflttlBi&^TV>*«£©*S 

TX?A9> hS-^xSIUSSl 4 7 M/VX 

1 1 lWSM* 1 )^ 1 1 2'\S^»g*^>h*4 

* 1 1 iRummto>9 i i 214, H9£#!iL-m 

TfcRWf*HRJIi|iIll2 1 0*^584^*15 7^ > 2 
1 5_k© rresyncj fa^£§IK3o 

* 1 1 lRtfiiS*-}^ 1 1 2tt, 5-<>2 15±l: 

r e s y n c (fiM ff^#«-f 3* £tl!WL i» 

X ? 13 7 y h R^ft/M®* <y > NIK 1 4 8 ft 

-r«*/h»K* , »hs» -tn-ftu gM0s&i7©a 
*©»tpt^iiH«t, »rfl*^>^ 1 1 o©i*j*©ftto 

Ofc. 1 1 1RZ>'SM*'7>^ l 1 2|*| 

[0 0 4 6] 0 8[C*Lfc£D<, 0S&©«*©« 

Xftftl 6 0^S2p©fc*t^n^©l6^©-hgE^^b 5(7 
T*5o SlEKifcJBK, 34A-3 2-A, n-r;|/3 3- 

b, a-f ^3 4-co#a-f A^*sae*n5y-i«te» 

*bTiE^!&Wt5nTV>S. 0te$fifflfU 6 0©T 

Saf- va >~>—ir>X?5^£nT^S. 
[0 0 4 7] *©H^OBil 6 4, 1 6 5, 1 6 6 

-^n^nffiifisniin^jVA, b, c©«j±s^u 

a#3n5a<, H8©ttS©fiBBfc*V>T* 

*-T-5r^)©>/-y>Xt, ^#1**70- hJRffitftS 
=^©v-^r>XtS^rLTV>-l>o 34AA_k 
©WEE£gfcTffiiR&#JlBT5fc, 3-f A'Ajfe&n-f A 

b ^stxn <i )va& s, 34 ;vc ^n^nsifoawts 

v'-^^X lR^2©fttI©-^©SJEhl 7 Ofttf 1 7 
l«IET$>&o >'-dr>X3K*ViTn'fJPA^7a- 
hTSSUPflfni, «EE1 7 3J4iE*»6ft^«flrt-*. * 
ifctf, ^-tt^ft, n-r^B^Sa-f^A^ fttf3-f;P 
C ^ 5 3 4" ;i/A^n-BS8ISIf T? * § v-^ >X 4 Rtf 
5©^©-:^©*^! 7 4&tf 1 7 5teft-C&£„ 5(7 
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\z, 3-f;i/A^Ha->-^>X6»r B f ] I t ] i'7n-h«ffi 
WEE 1 7 ettftjfe&jE'vSHt'r*. ffi©34 

[0048] mmznzMK, ^^Mi-^omsw- 

a£S£;ffLT^5„ L/^L-^B. -*©-tfD3£^i 
iE*^ft^©fi©43BBS%l/T*5D, S.-3|fi^©ifnS 

5. (Efttt. ffi*©*-:*K54V^>X5\k©&£© 
-OT$>ofeo ) fEoT, 34^A©*EE?^ 
Ml 7 3T?*Sn5«t5fciEA^^»»-rs»^t 

ifn^si 8 oimbizTfiznzvu&nm&s 0 

iC^O^tt^nSo SC. £©i£n3£^©*ftfcH5 \z 

jostWBanst, v—^>x^4>^u^>h$n, 3 

0 5 S'Jty hLl.oHD-H3-&§ 0 
X\ 1fn3c^»^^©7n-x4 >^34;l/ (£© 

«-a-ctt34^c) o-tfnsaeeftL**, ^©-tfo^ 

5.a.7—ioa>tfntit>tlfcmz, ttHl8 3fcj;i9* 
5 n-5 y u 7*3 4 JV B ©IE#> 6 ft'so-tf nsai 

[0 0 4 9] giffj-TSt, 33if->3>->- ir>X 

sM#^ffl-r^tc«to-5-©56^s*a-r5. ifnjae 

>^l 1 1 CiD^SnS. iELV>7n-T-^ >^3 
4JHJ, >'7hk^X^5 5©fflAffl#^6»^ns 
7i-XM*l3j;r)*£Sn, fio^©7x-X1t* 
Ji. lMWvf8 1, 8 2X«8 3SH^5-&§r 

[0 0 5 0] ifD$^i:^©Xx-XX©4>7U^>- 
h»f^i:©KIKaffiS5!*S-a:5 C £fc.fc U 

[0 0 5 1] 3S*$n5$D<, 7°UtZ±mzKV, - 
^©S^SftLTV^o IP^, (1) ^S^n^ifn 

S9s*»*fflt«A^n, at? (2) ifwuanssiiB©* 
ns^ttts nfc^«j$ nfc* vx 

SHB©"eaSS3&t»»snS:^»^ttt, HIBC 
if n^^tt $ * T3 5 n v 3 >BP% s«» 
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m*%£.?z>z.t\zm\ tot, ->-^r>U-l 3tt, 
HrHSl 0^;lSMB«©M^£#LTV^*§£t«, a 

^-y-tt^e-^iatec^SBsnfc^iBsi^u. tot, 

S&R fcf S E £ & L ft»fRI*^R1"fca fc JO 

WOiffl'f'Obil^Htfet^, ^©fiift-f^h 

[0 0 5 2] fiSfcld, 07©VX2?|II?&ffl?"r>l 2 0 
-htfSiSnSTT^ff^l 9 0SH8©j£ffiftiSltjK 

iMuyy* 1 1 lc-s-n-enoTx^NfmicMfSL ^? 

Troffl^, 0R« 1 9 lRtfl 9 2 5:#LT^So 

[0053] ±34i/&»<. Mc^-^Mirr^' 

* i 7 1 -X ->-fr >iJ-o ftffl SSLT -f ^ > h ©»£, 

i-a*©fta5»fcifi4snfcfi#*««ft$n5»^* a? 

§o £©8&fcfrflt«3rr n-^©H»JS 

[0054] *wn(DRmmnm\z&m^ mmzmm 
tmft&mufimtbtu ®&2 1 o ©-^m 9 \z 
jsanrvis. B9fc3SLfc»<, 0^2 1 ok, 

£-^©7>J -y7°7n-y7°2 1 2Stf 2 1 3S^rfS'> 
7hV-/X^^tUH5. 7'Jy7'7n.y7 I 2 12R 
1*2 1 3 fit. SA7J*±©#^)W&RlBT?*S*£fc, 40 
i'D-^AMCtt, K<EQW7Jj|ifcfcHTDAfl» 
±©7 i -5'©*7C : £IS^fS^'r^© , b©TS-5o 

S±©ffi7J«ffi«ffiT*«.o fcl, 3*, fttTM*- 

tf2 1 3©steQa57jttfg«HTabs 0 -tj> nmt^ 
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JHU 7U^7 P 7n-y7°2 1 2#&©9-f >2 1 5_h© 
U J.T3 7U >y7°7Cl>y7°2 1 2frt><Dy^ >6 8±© 

[0 0 5 5] ffl7K*-7;l/#^@ffi£n£>;$\ Xte 
a^*#*«®l»^n5t» 7U-y7°7n-y7°2 1 2©D 

T«2 1 OZiYLTZUymftZft, mm}\Z, 

©n^w^LTsm©}^? (en) &ww5 

[0 0 5 6] 01$ 2 1 0©#N8H^£tfhv'fX'r- 
HM#fc*S-r5*HI»©lifPS, 01O©««l|gH£ 

2 0 lTSLfa<, ^-ttH2 0 014, H^W£X> 
$S12 0 0fc:fe^T\ ^T© ; &-^tfi7J«^->-^7^ 

a*-r^*^tT*5^ ;:©*#». Tffii©ffi«iff^ 
39»^->^>anT, n<;v©jtett^^n-^©0^ 

ftSfe©-?**. Ifll^fC JJfj£©*/K7X?#'7>h& 
^SM*7>h^TXif^7>^ 1 1 lR^jliC*«7> 
* 1 1 2rtKn-H*n« (H7#flB) . 
[0 0 5 7] BraJ$7;WtJX£&M^31i5&fr^I& 

[0 0 5 8] ffg, H7*#BBf5t, ^TOn-l*^ 

7>^i i la, -€-n*«sfltiif^©Tfc*tt«"b©fit* 

~H)0iK:*-S«-&fctt, **-b, 3'TJI'©33jlt— 
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